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In the title compound, C 2 c)H2 8 ClN07, the tetrahydrofuran ring 
and the six-membered ring fused to it both display envelope 
conformations. The dihedral angles between the plane of the 
benzene ring of the benzo[r/][l,3]dioxole system and the 
planes of the other two benzene rings are 80.59 (3) and 
63.60 (2)°. 

Related literature 

For bond-length and angle data for similar structures, see: 
Feng et al. (2008); Zhang et al. (1994); Zuo et al. (2009). 




Experimental 

Crystal data 

C 29 H 28 C1N0 7 
M, = 537.97 
Orthorhombic, Pl-^Lfa 
a = 10.0971 (14} A 
b = 15.264 (2) A 
c = 16.220 (2) A 

Data collection 

Rigaku Saturn CCD area-detector 
diffractometer 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2007) 
Tna,, = 0.960, T max = 0.976 

Refinement 

R[F 2 > 2a(F 2 )] = 0.031 

wR(F 2 ) = 0.066 

S = 1.03 

5968 reflections 

350 parameters 

H atoms treated by a mixture of 
independent and constrained 
refinement 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 2499.9 (6) A 3 
Z = 4 

Mo Ka radiation 
li = 0.20 mm~' 
T = 113 K 

0.20 x 0.18 x 0.12 mm 



26247 measured reflections 
5968 independent reflections 
5580 reflections with / > 2o(I) 
R,„, = 0.044 



Ap max = 0.18 e A 

Ap mi „ = -0.25 e A~ 3 

Absolute structure: Flack (1983), 

2615 Friedel pairs 
Flack parameter: 0.00 (4) 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C26-H26- ■ OT 


0.95 


2.56 


3.2130 (18) 


126 


Symmetry code: (i) x, y 


- l,z- 









Data collection: CrystalClear (Rigaku, 2007); cell refinement: 
CrystalClear; data reduction: CrystalClear; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 
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Foundation of China (No. 30873363), the Program of the 
Science Foundation of Tianjin (08JCYBJC070000) and the 
Major Program of the Science Foundation of Tianjin 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HG5035). 
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9-[(2-Chlorobenzyl)amino]-5-(3,4,5-trimethoxyphenyl)-5,5a,8a,9- 
tetrahydrofuro [3',4' :6,7] naphtho [2,3-</] [1,3] dioxol-6(8#)-one 

T.-L. Zhu, J.-R. Jin, H. Chen, L.-T. Chen and J. Liu 
Comment 

Podophyllotoxin and their derivatives are well known as substances with anti-cancer activity. In recent years, our study are 
paying attention to synthesize different kinds of Podophyllotoxin compounds and aim at the discovery of new derivatives 
with improved bioactivities. In this paper, we reported the crystal structure of title compound. 

In title compound, C29H28CINO7, bond lengths and angles are normal and in good agreement with those reported previ- 
ously (Feng et al, 2008; Zhang, et al, 1994; Zuo, et al, 2009). The tetrahydrofuran ring (C1/C2/C12/C30/O3) and the six- 
membered ring (C2 — C4/C10 — C12)fused to it both display envelope conformations. The dihedral angles between the ben- 
zene ring (C4— C10) of the benzo[<f]-[l,3]dioxole and the other two benzene ring (C13— C18 and C23— C28) are 80.59 (3) 
and 63.60 (2)°, respectively. There are weaker C — H - 0 intermolecular interactions, which stabilized the structure (Table 1). 



The target compound was synthesized by two steps. 2-chlorobenzaldehyde, 4p-amino podophyllotoxin, two drops of acetic 
acid in 95% ethanol was stirred for 6 h. Appropriate amount of NaBH4 was added into the reaction mixture to stirred for 1 h 
at 273 K. Then add 5% HC1 to end off the reaction, the reaction mixture was concentrated in vacuo. Add saturated NaHC03 
to adjust PH>7. The reaction mixture was extracted with CH2CI2 and dried over MgS04 and concentrated in vacuo. The 
residue was resolved in a methanol solution and slow evaporation over two weeks at room temperature gave transparent 
crystals suitable for X-ray analysis. 



All C H atoms were found on difference maps, with C — H = 0.95-1.00 A and included in the final cycles of refinement 
using a riding model, with (7i S0 (H) = 1.2(7 e q(C) for aryl and methylene H atoms and 1.5J/ e q(C) for the methyl H atoms. H 
atoms bonded N were refined freely with N — H = 0.96 (2) A. 



Experimental 



Refinement 



Figures 




Fig. 1. View of the title compound, with displacement ellipsoids drawn at the 40% probability 
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9-[(2-Chlorobenzyl)amino]-5-(3,4,5-trimethoxyphenyl)-5,5a,8a,9- tetrahydrofuro[3',4':6,7]naphtho[2,3- 
cfl[1,3]dioxol-6(8H)-one 

Crystal data 

C29H28CINO7 
M r = 537.97 
Orthorhombic, Pl\2\2\ 
Hall symbol: P 2ac 2ab 
a = 10.0971 (14) A 
6 = 15.264 (2) A 
c= 16.220 (2) A 

F= 2499.9 (6) A 3 
Z=4 



^(000)= 1128 

D x = 1.429 MgnT 3 

Mo i&x radiation, X = 0.71073 A 

Cell parameters from 8535 reflections 

0= 1.3-27.9° 

H = 0.20 mnT 1 
T= 113 K 
Prism, colorless 
0.20x0.18x0.12 mm 



Data collection 



Rigaku Saturn CCD area-detector 
diffractometer 

Radiation source: rotating anode 
multilayer 

Detector resolution: 14.63 pixels mm" 1 
co and cp scans 

Absorption correction: multi-scan 
(CrystalClear; Rigaku, 2007) 
r min = 0.960, r max = 0.976 
26247 measured reflections 



5968 independent reflections 

5580 reflections with / > 2a(I) 
R mt = 0.044 



®max 27.9 , 0 m i n 

A = — 13— »13 
k = -20^20 
1 = -20^21 



= 1.8 



Refinement 
Refinement on 
Least-squares matrix: full 

R[F 2 >2o(F 2 )] = 0.031 

wR(F 2 ) = 0.066 

S= 1.03 
5968 reflections 
350 parameters 
0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[0 2 (F O 2 ) + (0.0324P) 2 ] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.18eA~ 3 

Ap m i„ = -0.25 e A" 3 

Absolute structure: Flack (1983), 2615 Friedel pairs 
Flack parameter: 0.00 (4) 
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Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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C1Z — Cll — C13 — Clo 


1 A 1 £LQ /1 C\ 

— lUl.Oo (ID) 


pio pn p i /i pi c 
C 1 o — C 1 3 — C 1 4 — C 1 D 


A £ /1\ 

U.O (Z) 


pi i pn pi /i pi r 
Cll — C13 — C14 — C1D 


1 7A OC / 1 1\ 

-1 /y.oD (13) 


Pin p»c pic pu 
C 1 y — UD — C 1 D — C 1 0 


1 7/1 CC C\ 1\ 

1 /4.DD (13) 


pin p\c pk pi i 
c i y — UD — C 1 D — C 1 4 


7 A /7\ 

-7.0 (2) 


pii pn pic p,c 
C 1 3 — C 1 4 — C 1 D — UD 


1 7A 0£ PI T\ 

—1 /y.oo (13) 


p 11 p|| p|f p|/ 

C13 — C14 — C1D — Clo 


1 C P">\ 

-1.5 (2) 


pin p/c pi / p i c 
CZU — U0 — C 1 0 — C 1 D 


7 1 £C PI Q\ 

— /1.0D (lo) 


PTpi c\r p|/- P 1 "7 

CZU — Uo — Clo — CI / 


111 7C PI C\ 

113.ZD (ID) 


p\ C P 1 C p| /T 

05 — C 1 5 — C 1 6 — 06 


a a /1^ 

4.9 (2) 


C14— C15— C16— 06 


-173.55 (13) 


05— CI 5— CI 6— CI 7 


-179.98 (12) 


C14— C15— C16— C17 


1.5 (2) 


C21— 07— CI 7— CI 8 


-9.0 (2) 


C21— 07— C17— C16 


170.60 (13) 
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pt pit p/: po 
C / — U2 — Co — Co 


1 1 CiA C\ £\ 
1 1 .^4 (lO) 


p./; p 1 £. p 1 "7 m 
U6 — C 1 6 — C 1 / — (J / 




-5.1 (2) 


p/: pit pt p.1 
Co — U2 — C / — U 1 


— ly.UD (lo) 


pic pit pn pit 
C 1 5 — C 1 6 — C 1 / — (J / 




1 /y.OO (13) 


po p.1 pt pit 
Co — U 1 — C / — U2 


1 O C\A 
16.V4 (lO) 


p./; pu pit pio 
U6 — C 1 6 — C 1 / — C 1 8 




1 7A cn C\ 1\ 

1 /4.!)U (13) 


PT r\\ po pn 

c / — u i — Co — cy 


1 £G Q 1 / 1 

loy.yi (io) 


r*\<^ r^\t* c^\n pio 
CI j — C16 — CI / — Clo 




-0.7 (2) 


pt p.1 po p/: 
C / — U 1 — Co — Co 


1 1 £L"1 C\ 

—11.03 (1j) 


pn pi i pio pn 
C14 — C13 — C18 — CI / 




U.Z (Z) 


pc P£ po pn 

cj — Co — Co — cy 


1.6 (2) 


P11 P11 P1C P1"7 

Cll — C13 — Clo — CI / 




—i /y.3i (13) 


pit p/: po pn 

tjz — co — Co — cy 


1 no A 1 /"1 "2\ 

1 /5.41 (13) 


p."7 pn pio pn 
V 1 — C 1 / — C 1 8 — C 1 3 




1 *70 AC\ cn\ 

1 /y.4U (13) 


pc^ P£ po p.1 
Cj — Co — Co — U 1 


—1 / /.U3 (13) 


pi/: P1"7 P1Q P11 

C 1 6 — C 1 / — C 1 0 — C 1 3 




-0.1 (2) 


pit p/: po p.1 
U2 — Co — Co — U 1 


— U. 1 / (lo) 


PI \11 P11 PT1 

C3 — JN 1 — C22 — C23 




1 CT C 1 i"\ T\ 

— IjZ.jI (1Z) 


p.1 po pn nn 

u i — Co — cy — C 1 0 


1*70 AC f \ 1\ 

1 /o.U!) (13) 


\T| PT> pii P^>/1 

JN 1 — C22 — C23 — C24 




U.Z (Z) 


p/: po pn nn 

Co — Co — cy — c i u 


-U.Z (Z) 


Ml P11 P11 pio 

JN 1 — C22 — C23 — C28 




1 *7fl C/i /1 1\ 

1 /y.DO (13) 


pc a nn pn 

c 5 — C4 — c i o — cy 


2.4 (2) 


PIO PIT P11 PTC 

C28 — C23 — C24 — C2D 




-0.7 (2) 


pt p/i nfi pn 

C3 — C4 — c i o — cy 


-1 / /.Zl (13) 


PIT pn PI/1 PTC 

C22 — C23 — C24 — C25 




1 /o.ol (14) 


pc a nn pi i 
C5 — C4 C 1 0 — C 1 1 


—1 /O. /O (13) 


pn pi/i ptc pit 
C23 — C24 — C2D — C26 




1 C 

-1.5 (2) 


pt p/i pin rn 
C3 — C4 C 1 U — C 1 1 


3.6 (2) 


PT/1 PTC pit PTT 

C24 — C25 — C26 — C2 / 




2.1 (2) 


pn pn pin p/i 

Co — cy — c i u — C4 


-1.7 (2) 


PTC pit PTT PTO 

C2D — C26 — C2 / — C28 




-0.4 (2) 


pn pn pin P11 

Co — cy — c i u — c 1 1 


1"7"7 CI C1 T\ 

1 / /.53 (13) 


pi/ PTT PTO PTT 

C26 — C2 / — C28 — C23 




-Z.U (Z) 


p/i pin n i p 1 t 
C4 — CIO — Cll — CI 3 


1(1(1 f 1 (1 ci 

-luy.M (15) 


pi/ PTT PTO PI 1 

C26 — C2 / — C28 — Cll 




1 /O.OJ (11) 


po rin p 1 1 p 1 1 

cy — ciu — cii — ci j 


"71 TO /1 T\ 

/1. 20 (1 /) 


PT/1 PTl PTO PTT 

C24 — C23 — C2o — C2 / 




2.5 (2) 


P/1 P 1 Pi P11 pn 

C4 — CIU — Cll — C12 


1 z. nc C1 o\ 
16. y5 (18) 


PTT PTT PTO PTT 

C22 — C23 — C28 — C2 / 




i t/; oo / 1 1\ 
— 1 /6.88 (13) 


pn pin P11 pn 
cy — CIO — Cll — C12 


i /:t n ci t\ 
— 162.2 / (12) 


PT/1 PTT PTO PI 1 

C24 — C23 — C28 — CI 1 




i t/; 1 n /ii\ 
— 1 /6.10 (11) 


pi pi pn pm 
C 1 — C2 — C 1 2 — C 3 U 


in cn /■ 1 a\ 
— 2y.5U (14) 


PTT PTT PTO PI 1 

C22 — C23 — C28 — CI 1 




A CT /1 0\ 

4.52 (18) 


pi pi pn pm 
C3 — C2 — C 1 2 — C3U 


1 CT TT /I 1 \ 

— 15 /.22 (11) 


pi pit pin pi/1 
CI — U3 — C3U — U4 




1 TT 1 C { 1 T\ 

-1 /3.15 (13) 


CI— C2— CI 2— Cll 


-160.76 (12) 


CI — 03 — C30 — C 1 2 




4.19(15) 


C3— C2— CI 2— Cll 


71.52(14) 


C2— CI 2— C30— 04 




-166.14(15) 


CIO— Cll— C12— C30 


-174.77 (13) 


Cll— C12— C30— 04 




-41.1 (2) 


C13— Cll— C12— C30 


-48.71 (18) 


C2— CI 2— C30— 03 




16.81 (14) 


CIO— Cll— C12— C2 


-53.14 (15) 


Cll— C12— C30— 03 




141.88 (13) 


C13 — Cll — C12 — C2 


72.92 (15) 








Hydrogen-bond geometry (A, °) 










D—H-A 


D — H 


H-A 


D-A 


D — H 


C26— H26-07' 


0.95 


2.56 


3.2130(18) 


126. 



Symmetry codes: (i) x,y-\, z. 
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